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EXECUTI VE SUMVARY

Backgr ound
Based upon the results of several studies conducted under

the Ship Producibility Research Program between 1973 and 1976,
and the reconmendations of a shipbuilding standards planning
conference (Castine Conference) in late 1976, SNAME Panel SP-6
on Standards & Specifications was reactivated in 1977 to act as
the industry's steering commttee for a coordinated shipbuilding
standards effort. As a direct result of SNAME Ship Production
Commttee and Panel SP-6 activities in early 1978, two nmjor steps
toward a viable National Shipbuilding Standards Program were
implemented: (1) a new voluntary, industry-w de ASTM Conmittee
on Shipbuilding Standards (F-25) was established with sone 200
menbers serving on 12 technical subcommttees, and (2) Bath Iron
Wrks and MarAd initiated major cooperative research program
efforts to survey existing standards and to fund the i mediate
devel opnent of high priority material and design/construction
st andar ds.

Fortunately, inplenentation of the voluntary industry
effort to increase and inprove standardization in the shipbuilding
I ndustry has coincided with DOD and U. S. Navy increased enphasis
on the use of commercial standards and specifications; a policy
whi ch has been further reinforced by the Jan. 17, 1980 issuance
of OMB Circular No. A-119, “Federal Participation in the Devel op-
nent and Use of Voluntary Standards.” Additionally, recent nonths
have seen the nore progressive shipyards in this country embark

on prograns to adopt and inplenent innovative foreign approaches



to shipbuilding (e.g. the Japanese concepts of zone outfitting
and accuracy control) , and in every instance standards have
surfaced as an essential conponent of the nore productive

syst ens.

Acconpl i shnent s

During the past two years, nore than fifty new shipbuil ding
standards have been initiated through the efforts of SNAME Panel
SP-6 and ASTM Conmittee F-25 on Shipbuilding. A status summary
listing of these standards is included in Sections | and Il of this
report, respectively.

While the initial enphasis has been concentrated on providing

a mechani sm for the ongoi ng devel opnent and mai nt enance of

I ndustry-w de voluntary consensus standards through ASTM Conmittee
F-25 on Shipbuilding; a major effort is now being planned and
coordi nated by SNAME Panel SP-6 to further identify and address
specific standards requirenents in support of shipyard inplenentation
of advanced techni ques such as pre-outfitting, outfit nodul e con-
struction, accuracy control, and conputer aided design and manu-
facturing. In addition to the continuing clarification of standards
requirenments resulting fromthe individual initiatives of several
maj or shipyards, the second half of 1980 will include two particu-
larly significant devel opnents relative to the standards program
First; detailed information will be nade available fromthe Levingston
Shi pbui I di ng/ I H  Japanese Technol ogy Transfer Programon the
eval uation and application of standards in the initial phase of this

five ship F-32 bulk carrier program . .already identified by



Levingston as one of the nost significant areas of the study.
Secondly, a priority MarAd sponsored task will be initiated
t hrough SNAME Panel SP-6 to devel op a Standards Program Long-
Range Plan which will indicate specifically what standards are
needed, time-phased priorities for devel opment, actions required
and responsibilities.

Summar y

In summary; the U S. shipbuilding industry has, for the
first time, a well-organized and coordi nated Nati onal Shipbuil ding
Standards Program  The tinming is right; enhanced by the U S. Navy's
I mpl ement ation of governnent standards policy, and underscored by the
industry’s need to take aggressive steps to inprove productivity.
The investnent required to actively support the programis mininal;
the potential return is significant ,particularly when coordinated
with an effective in-house standards program |n conclusion, ship-
yards who are not actively participating as menbers of SNAVE Panel
SP-6 are encouraged to reassess their position, and an open invi-
tation is extended for all interested parties, to becone active in

the work of ASTM Committee F-25.
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PART | - MARAD/ SNAME SPONSORED STANDARDS PROGRAM

[ ntroduction

Since 1973, Bath Iron Wrks Corporation has sponsored the
Ship Producibility Research Program one of several elenents
of the Maritinme Adm nistrations National Shipbuilding Research
Program In 1977 it was decided that industry needs and program
obj ectives could be best served by focusing programefforts in
two principal areas; (1) Shipbuilding Standards and Specifications
and (2) Shipbuilding Industrial Engineering. During the past two
years, significant progress has been nmade in both areas through
the efforts of two new technical panels (SP-6 on Standards &
Specifications and SP-8 on Industrial Engineering) under the
SNAME Ship Production Conmttee, working in close cooperation
with the Arerican Society for Testing and Materials (ASTM and
the Anerican Insitute of Industrial Engineers (AIIE) respectively.

The objective of this report is to sunmarize acconplishnents
to date, current activities, and future plans of the Shipbuilding
Standards and Specifications program

Background

Bet ween 1973 and 1976 several studies were conducted under the
Ship Producibility Program all of which indicated that the devel op-
ment of shipbuilding standards offered significant potential for
reducing the time and cost of ship construction, while at the same

time inproving the production process and overall quality. It was



further concluded that to effectively realize the benefits of
standardi zation, a nationally coordinated program would be
required. The follow ng events highlight the devel opment of the
Nat i onal Shi pbuil ding Standards Program

Castine Conference (June, 1976)

_ This conference on standards for the U S. shipbuilding

I ndustry was attended by representatives from shipyards, various
standards organi zations, government and regulatory agencies. The
objective of the session was to review the use of standards in
other industries and in foreign shipbuilding, to discuss the
potential benefits of standardization, and to assess industry
Interest in supporting a mgjor new U S. initiative.

The conferees concluded that the devel opnent of standards
for design, production and procurenent was technically and eco-
nongﬁglly feasible, and that a national program should be inple-
ment ed.

Reactivation of SNAME Panel SP-6 (November, 1977

SNAME Panel SP-6 on Standards & Specifications was reactivated
to serve as the industry's steering commttee for the National Ship-
bui I ding Standards Program |njtjal MrAd _sponsored standards
devel opnent PrOjeCtS were identified and ASTM was sel ected as the
appropriate torum for ongoing standards devel opnment and naintenance.

ASTM Pl anning Meeting (January, 1978)

_ Thirty-five representatives fromall segnents of the shipbuilding
I ndustry &ghl yards, owners, design agents, vendors, ABS, USCG and

the U S vy? net at Phil adel phia and agreed that a new ASTM
commttee on shipbuilding should be forned.

ASTM O gani zational Meeting (June, 1978)

- More than 175 representatives fromevery segnent of the ship-
bui l ding industry net at Philadel phia and formally established ASTM

Committee F-25 on Shipbuilding.




SNAME Panel SP- 6
Since its reactivation in 1977, penbership on the SNAMVE

Standards & Specifications Panel has jncreased to nine ship-
yards plus the U S. Navy (NAVSEA) and MarAd. The current
active menbers are:

M. S. H Bailey
Manager, Engineering Standards
Avondal e Shipyards, Inc.

Dr. R T. Bicicchi
Manager, Central Standards
Sun Ship, Inc.

M. J. J. @Grvey
Program Manager
Mar Ad

M. A J. Gubowski
W ey Manufacturing

M. J. Haas o
Director, Engineering Standards Division
NAVSEA

M. R L. Kelley
Newport News Shipbuilding & Drydock Co.

M. J. L. Kilcrease
Chief Engineer
Levi ngst on Shi pbui | di ng Co.

M. J. C Mson (Chairman)
Program Manager
Bath Iron Wrks Corp.

M. V. W OlovskY
Chief, Material Standards Section
Bath Iron Wrks Corp.

M. P. L. Senery
Chi ef Engi neer
Davi e Shipbuilding, Ltd.

M. G A Uberti
Program Manager
Nat 1 onal Steel & Shipbuilding co.



M. F. X V\i’lfongO
%ggplr gC\ng%ti ?\?I Shi rp@/ar d
M. S. Wl kow (Secretary)
Proj ect Engi neer
Bath Iron Wrks Corp.
Most significantly, recent nonths and weeks have seen several
of the existing nenber yards place increased enphasis on standard-
I zation activities, and several other yards either have or are
planning to initiate internal standards programs. It is projected
that 3-4 additional shipyards will establish formal menbership on
SNAME Panel SP-6 in conjunction with the upcom ng sunmer neeting.
The principal role of SNAVE Panel SP-6 in the Nationa
Shi pbui I ding Standards Programis to set shipyard plans and
priorities for standards devel opnent, and through the SNAME
Ship Production Commttee, to recomend cooperative MarAd/ I ndustry
cost-shared projects which will accelerate direct benefits to the
industry. Another way to describe the initial role of SNAME Pane
SP-6 and the BI'W MarAd sponsored programis as a “punp primng”
function for the voluntary standards devel opment of ASTM Conmttee F-25
In sinple terms, the MarAd/Industry support is resulting in the
devel opnent of 3-4 tines as many standards as woul d be possible
t hrough strictly voluntary devel opnment (as indicated by the
summaries of SNAME/ Mar Ad sponsored and ASTM Committee F-25 stan-
dards devel opment, Appendices A and B to this report respectively).
In addition to individual design/construction standards devel op-

ment, a mgjor task was conpleted in the past year to survey and



catal og existing standards and regul ations used in the U S. ship-
bui | ding industry, and selected foreign shipbuilding standards
(Japanese, Swedish, West German, and | SO IEC). Conputer listings
of those standards by subject, originator, Navy SWBS (Ship Wrk
Breakdown Structure) Code, and ASTM Technical Subconmittee have
been nade avail able for reference, and the overwhel m ng nessage
of the final report is that a coordinated effort to devel op, maintain
and use shipbuilding standards is necessary for the US. industry.
Finally, in the very near future, a report entitled “Wld
Defect Tol erance Study” will be published under the auspices of the
SP-6/MarAd program It is hoped that this report will provide
sufficiently sound engineering rationale to devel op new weld
acceptance standards which will elimnate much of the current
costly rework of innocuous defects, e.g. slag and porosity. The
report concludes that in many cases repairing such defects can
have a nore deleterious effect on the structure, while adding
several hundred thousand dollars to the total cost of the ship.
Future Plans

The FY-80 BIWMarAd Standards and Specifications program

represents the consensus of SNAME Panel SP-6 and is based on
experience and know edge gained to date in the standards effort,

and the careful consideration of recent devel opnents/reconendations
from several sources, e.g. the 1979 conparative survey of US

shi pbui I di ng technol ogy, findings of the Levingston/IH Technol ogy

Transfer Program recognition of the potential needs for zone

1S0O - International Organization for Standardization
|EC - International FElectrotechnical Conmi ssion



outfitting and outfit planning, and the late 1979 Ship Production
Committee survey of Japanese shipbuilding technol ogy.

The specific FY-80 projects will involve cooperative efforts
with five major shipyards and are intended to address recogni zed
I ndustry needs and high priorities to optimze both the near and
long term benefits to the industry. These particul ar needs/
priorities are

(1) The need for a formal |ong-range industry plan
with specific goals and responsibilities.

(2) The need to support major near-termefforts to
devel op functional design/engineering standards
to support outfit unit construction and reduced
construction times.

(3) The need to continue devel opnent of detailed
desi gn/ construction standards.

(4) The need to better differentiate between industry
consensus and individual yard standards requirenents.

As always, the real key to the success or effectiveness of
efforts such as the National Shipbuilding Standards Programis the
active participation and contribution of the principal organizations

i nvol ved. In this regard, it is hoped that those shipyards not

currently active in the work of SNAME Panel SP-6 will seriously
re-evaluate their position. The cost of active participation nay
be summarized as:

. Attendance at 3-4 one-day panel neetings per year.

o Coordinating yard technical review and conment on
draft standards (15-20 per year).

. Coordinating yard review and conment on technica
reports (l-2 per year)

« Optional participation in related workshops, semnars,
or Symposi uns.



The benefits of participation vary fromsinply keeping
current on progress and devel opnents (passive node) , to actively
supporting projects (MarAd funded) which will not only fulfill
common industry needs, but are also directly applicable for the

i ndi vidual yard invol ved

PART |1 - ASTM COW TTEE F-25 VOLUNTARY STANDARDS DEVELCOPMENT

Backgr ound
First, the American Society for Testing and Materials (ASTM

Is sinply a non-profit nanagenent system for the devel opnent of

vol untary consensus standards. The ASTM staff itself nunbers

fewer than 100 people and, in fact, voluntary industry repre-
sentatives serving on the Conmttee are ASTM | the |ate 1960’ s
the ASTM charter was nodified to include the devel opnment of standards
for products, systens, and services in addition to the nore fanmliar
material standards such as specifications for steel, non-ferrous
nmetal s, plastic, etc. It should also be noted that ASTMis the
world s |argest source of voluntary consensus standards and that

all ASTM standards are subnitted to ANS1°(the American Nationa
Standards Institute) for parallel approval as Anerican National
Standards (formeriy ASA standards). Recognizing the problem of
semantics surrounding the word “standard,” ASTM well uses it as

an adjective in conjunction with five types of standards - spec-
ifications, practices, definitions, classifications, and test

met hods.

2ANSI I's not in the business of witing standards, but

performs the function of national coordinator; ASTMis
the major standards witing organization



On May 31-June 1, 1978 over 175 senior representatives of
all segnents of the shipbuilding industry (shipbuilders, owners/
operators, design agents, major vendors, regulatory and government
agenci es, and academ a) net at ASTM Headquarters in Phil adel phia
and officially organized the new ASTM Commttee F-25 on Shipbuil ding.
Again the status of standards devel opment within commttee F-25 is
summarized in Appendix B to this report.

Commttee F-25 Organization

The Committee F-25 current officers and organization is
sumari zed bel ow.

F-25 O ficers

Chairman R J. Taylor, EXXON International Co.
1st Vice Chairman E. A Schorsch, Bethlehem Steel Corp.
2nd Vice Chairmsn Radm E. J. Qth USN, NAVSEA
3rd Vice Chairman H F. Geiner, Sealol, Inc.

Secretary J. C. Mason, Bath Iron Wrks Corp.

Techni cal Subcomm ttees and Chairnen

F-25.01 Material s

J. C Wst, Bethlehem Steel Corp.
F-25. 02 Coat i ngs

R T. Bicicchi, Sun Ship, Inc.
F-25.03 Qutfitting

N. M Stiglich, Eness R & D Corp.
F-25. 04 Hul | Structure

W M Hannan, ABS
F-25 .05 HVAC

(Merged with F-25.03 & F-25.11)



F-25. 06 Ship Control & Autonation
F. J. Kennedy, NAVSSES Phi |l adel phi a

F-25. 07 Ceneral Support Requirenents

S. H Bailey, Avondale Shipyards, Inc

F-25.08 Deck Machi nery
D. G Pettit, NAVSEA
F-25.10 El ectrical/El ectronics

F. E. Anderson, NAVSEA

F-25.11 Machi nery
B. J. \Wal sh, NAVSEA

F-25.12 Vel di ng
S. H Mrrison, G/ El ectric Boat

H F. Geiner, Sealol, Inc.

Progress to Date

Since Commttee F-25 was established nearly two years ago,

sone 160 individuals have established official menbership status.
In many cases, however, several people froman organi zation are
active on the conmttee behind the one official representative.
As is obvious from preceding coments in this report, and from
the list of technical subcommttee chairmen, the U S. Navy has
been particularly supportive of Conmttee activities in al nost
every area.

It nmust be enphasized that devel opnent of consensus standards
within formal due process requirenents of a recognized forum such
as ASTMis a slow process. To summarize the normal procedure, a

task group of 2-5 people is fornmed to do the required background

- Q-



work and prepare an initial draft, which is reviewed by its parent
subcomm ttee through a balloting procedure. |f the docunment is
approved by two-thirds of those returning ballots (a m ni num of

60% of voting interests nust return ballots) , the document proceeds
to the main conmittee ballot. Here, 90% of those returning ballots
(again a 60% return is required) , nust approve the docunent. It
then goes to a Society ballot where a mninumof 50 ballots is
required, and 90% nust vote affirmatively to nmake it an approved
ASTM standard. A single negative ballot at any stage returns the
proposed standard to the technical subconmttee for resolution

The foregoing procedural description should provide greater sig-
nificance to the advanced status of many of the standards |isted

in Appendices A and B, and al so enphasize the critical role of the
Bl W Mar Ad program and SNAVE SP-6 activities in accelerating benefits
to the industry. According to ASTM Committee F-25 can be proud
of an extrenely rapid and effective start-up in conparison to nost
other newly established conmttees.

Future Pl ans

Efforts have already been initiated during 1980 to better
plan and organi ze standards devel opnment under the auspices of
Conmittee F-25. A special Shipyard Planning Wrkshop was hel d
on May 19, 1980 to increase industry awareness and participation
and to provide the critical input for conmttee |ong-range plans
and priorities. Simlar workshops are contenplated in the future
with representatives of other industry segnents, e.g. design agents,

owners, and regul atory/ governent agenci es.



To further generate interest and participation, a call for
papers was recently issued for what is planned to be the first of
a series of joint ASTM SNAME Shipbuilding Standards Synposia. Thi s
meeting is planned for Cctober 21-22, 1981; and will immediately
follow a special two-day Joint Ship Structure Conmttee synposium
at the sane location (a copy of the call for papers is included at
the end of this report for those who may be interested in contributing).
In conclusion, it is anticipated that the first official
Nati onal Shipbuilding Standard(s) wll be published by ASTMin late
1980. Initially these standards will be published in Part 46 of
t he ASTM Annual Book of Standards,; however, once a sufficient
nunber of documents has been developed, it is hoped that they will
be conpiled and published in a special volume for shipbuilding.
Menmber ship on ASTM Conmittee F-25 is open to any interested
party, and again, the long-termsuccess of the effort depends
greatly on the quantity and quality of voluntary industry support.
The cost of active participation on ASTM Conmittee F-25 nay be
summari zed as:
e Establishing official ASTM menbership (for voting and
ﬁé’ﬁ%éﬁé’ﬁf?ﬁeg?et Rro0gh h i ndivi dual 535/ yeas Bt ni o
trative fee.

e Attendance at regular commttee neetings; two three-
day sessions per year rotated anobng various nmjor cities.

e Reviewi ng, commenting and voting on several draft stan-
dards per year.

e Voluntarily contributing additional time, either as a
commttee officer or as a menber of a working task group.

-11-
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Again, the benefits of participation vary fromsinply keeping
current on prograns and devel opnents (passive node) , to protecting
the interests of one’'s organization, to actively contributing to
t he devel opnent of new or inproved standards which will directly
benefit the industry and individual organizations.

It is suggested that any nmjor organization, in any segnent
of the shipbuilding and repair industry, which has not been active
on ASTM Conmittee F-25 should seriously re-evaluate their position

PART |11 - CONCLUSI ONS

Concl usi ons

In summary, this industry-initiated standards program wth
the critical support of MarAd and the U S. Navy, and a reasonable
contribution fromthe najor organizations involved, wll have a
significant near and |ong-termeffect on reduci ng shipbuilding
costs and construction times. Sone exanples of the inpact of

standards in the general nmanagenent cycle are:
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e Reduced bidding costs - nore accurate estinates.

e Faster and nore accurate planning - |ess uncertainty
and reduced risk.

e Reduced design, engineering, approval and inspection
cost and tine.

e Facilitation of automation - (CADCAM, and of advanced
outfitting techniques.

e Elimnation of unnecessary variations in design factors

and construction details - facilitation of batch manu-
facture or inexpensive conmercial procurement.

e |Inproved custoner acceptance - clear communication

e Increased equipment reliability - reduced spares.

Wil e many of the necessary standards will be yard uni que due
to facility and other considerations, there is trenmendous potential
for industry-w de standardization. Even the standardization of
sinple and seem ngly nundane itens such as |adders, oil cans, rag
| ockers, funnels, etc. can result in savings of thousands of dollars
per ship, thousands of non-productive manhours "re-inventing the
wheel ,” and time - which equals capacity, conpetitiveness and untold

t housands of dollars from a financial standpoint.

Reconmendat i ons

In very sinple terms:

_ (1)_ShiR¥ards which are not actively involved in the Nationa
Sh|pr|Id|n% t andards Program should discuss this report internally,
obtain further information as necessary, and establish a top nanage-
ment position on the subject. Al yards are wel come as active
members of SNAME Panel SP-6. -

_ ZP_Evepy maj or (and small) organization conprising the
shi pbui I'ding industry which is not active in the work of ASTM
Commttee F-25 should review this report; obtain further information
as necessary, and again establish a top nanagenent position on
participation. Every organization and individual wth an interest
I'n shipbuilding standards is encouraged to become a menber of the
comm ttee.

- 13-
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(ALL FOR PAPERS: 500/569 3253 Evenings
SH PBUI LDI'NG STANDARDS ARE SUBJECT
CF UPCOM NG SYMPCSI UM

PH LADELPH A, PA-- A call for papers is issuedfora Synposium on
Shipbui I ding Standards to be held at the Sheraton National, Hotel
Arlington, VA the week of 19 Cctober 1981. THE synposium will be
hosted by Ccnmttee F-25 on Shipbuilding of the American Society for
Testing and Materials (ASTM in cooperation with the Society of

Naval Architects and Marine Engineers (SNAVE) Panel SP-6 on Standards
and Specifications

The synposium will cover the progress of ASTM Ccrmittee
F-25 since its establishment in md-1978. It will also examne the
benefits of the national standardization programto the shipbuilding
industry. Papers will identify successes and problens encountered to
date and outline requirenents for new standards in the future.

A special technical publication on the synposium proceed-
ings is anticipated by ASTM A nonprofit organization with headquaters
in Philadelphia , ASTMis a leader in the geyel opment of vol untary con-
sensus standards for nmterials, products, systens, and services. ASTM

standards documents are created by the mppre than 28,500 international

- or e-



Add one
Shipbuilding Standards Symposium Seeks Authors
menbers of the organization.
Invited papers for the 1981 synposiumwi |l cover:

- The role of the National Shipbuilding Research Prcgram devel opment
of the U S. Shipbuilding standards efforts , industry Coordination
through SNAME Panel SP-6, and support through research projects.

- Progress of ASTM Conmittee F-25-the challenges this group has dis-
covered in attenpting to Consolidate U S. shipbuilding stan-

dards and regul ations and devel op new standards in priority areas of

need.

Authors are asked to submt papers on the state-of-
the-art, addressing such areas as: the benefits and applications of ship
bui | ding standards and the future oulook for shipbuilding standards dev-
el opnent. Included in these papers could be the short. and |ong-term bene-
fits to various segnents of the U.S. industry. Gbservations fromthe
Levi ngston Shipbuilding/IH (Japan) Technology Transfer Program are al so
Vel corme.

The synposiumis expected to contribute a significant and com
prehensive information base to f amliarize the industry with the work of
Commttee F-25 noted Synposium Chairman R J. Taylor of Exxon International,
Inc. The synposium Ad Hoc planning COmittee Chairman John C. Mason of
Bath Iron Wrks al so added that the information exchange should serve as
a guide to the future direction of the standards effort.

Prospective authors are asked to submit at 300 word or |ess
abstract, title, and ASTM Paper offer Form by 15 Septenber 1980 to Kathy
Greene, ASTM Publications Division, 1916 Race St. , Philadel phia, PA 19103
(215/299-5413) .

-more-



Ad Two
Shi pbui I ding standards Synposi um Seeks Authors

For further information on the program contact Mason at the
Bath Iron Wrks, Corp. , 700 \Wshington St., Bath, ME 04530 (207/443-
3311) ; or JimDe Martini, ASTM Standards Devel opnent Division, 1916
Race St. , Philadel phia, PA 19103 (215/29+5560). ASTM Offer Forns are
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W Bath Iron Works Corporation A congoleum Company

700 WASHINGTON STREET, BATH, MAINE 04530

Nov. 7, 1979

NATI ONAL _SHI PBUI LDI NG RESEARCH PROGRAM

Encl: (1) Final Report, “A Conpendium of Shipbuilding Standards”

Gent | enen:

During the past 18-24 nonths, a major effort has been
initiated to devel op a conmprehensive body of standards for
the U.S. shipbuilding industry. The ultimate objective of
this and other elenents of the Maritine Adm nistration spon-
sored National Shipbuilding Research Programis to reduce
both the cost and time of ship construction.

Encl osure (1) summarizes the findings and reconmendati ons
of the initial survey of existing standards and regul ati ons
in this country and selected foreign shipbuilding standards.
The message is clear that we need good standards to be conpet-
itive, and it is hoped that industry will continue to support

and participate in the activities of ASTM Conmttee F-25 on
Shi pbui I di ng St andar ds.

For further information on the Shi |obui | di ng St andards
Program or copies of the backup material referenced in enclo-

sure (1) , please contact the undersigned. In the inmmediate
future, the first of what will be a regular series of Standards
Program Status Reports will be issued to all individuals receiving

this mailing. Please let us know if further reports in this area
shoul d be addressed to a particular individual in your organization.

Very truly yours,
BATH | RON WORKS CORPORATI ON

PIVD Al L e

John C. Mason
Ship Producibility Research
Program

JCM | ¢

Encl .
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